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SERVICE METHOD, SERVICE SYSTEM 
AND MANUFACTURING/ INSPECTION At-Jrr^ATUS 

BACKGROUND OF THE INVENTION 
5 [0001] The present invention relates to a 

manufacturing/ inspection apparatus for manufacturing or 
inspecting semiconductor wafer, semiconductor device, mask 
for exposure and liquid crystal device and a service system 
or a service method for use of these manufacturing/inspection 
10 apparatuses . 

[0002] A manufacturing/inspecting apparatus for 
manufacturing and inspecting semiconductor wafer, 
semiconductor device, exposure mask and liquid crystal device 
has generally been installed in a plurality of units in 
15 predetermined lines within a manufacturing factory and are 
placed in a local operation environment. Otherwise, these 
manufacturing and inspecting apparatuses are connected 
through a local area network and if the operating conditions 
are controlled with a work station or the like, these have 
20 been placed in the environment under the control in the range 
connected with the local area network within the factory. 
Therefore, the manufacturers of these products purchase the 
apparatus from the manufacturers of the 

manufacturing/ inspecting apparatus and the manufacturers of 
each product, namely the users of the 
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manufacturing/inspecting apparatus have established the 
manufacturing process. 

[0003] On the other hand, as an example, in the case where 
a large-scale system such as an inspecting apparatus or an 
5 electronic drawing apparatus using an electronic microscope 
is introduced, a purchaser bears a large share because such 
a system is very expensive. Moreover, after purchasing the 
apparatus, adjustment with those who are skilled in this art 
is often required until the predetermined manufacturing 
10 accuracy and inspection accuracy can be attained. In 

addition, in view of maintaining the accuracy once achieved, 
it is necessary to always supervise the apparatus condition 
and execute the adjustment as retired. Moreover, the 
purchaser is required to prepare the training for the workers 
15 with a large cost sharing in order to improve the skill of 
workers who conduct the adjustment. Therefore, the purchase 
requests the dispatch of workers from the apparatus 
manufacturer in view of lowering the cost sharing. However, 
since the apparatus manufacturers do not have many workers, 
20 if a large number of apparatuses are purchased, there rises 
a problem that customer services due to the dispatch of 
workers becomes insufficient. 

SUMMARY OF THE INVENTION 

25 [0004] Therefore, an object of the present invention is to 
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provide a service method, a service system and a 
manufacturing/inspection apparatus that can reduce the 
initial cost at the time of introducing such a 
manufacturing/ inspection apparatus and maintain the 
5 accuracy after introduction of the apparatus. 

[0005] /in embodiment of the present invention is a 
manufacturing/inspection apparatus for manufacturing the 
products such as semiconductor wafer, semiconductor device, 
exposure mask or liquid crystal device, wherein a memory 
10 device is provided to store at least any information piece 
of the processing information indicating the quantity of 
manufactured or inspected products, accuracy information 
indicating the manufacturing or inspection accuracy of the 
products, running information indicating the running 
15 conditions of the manufacturing/ inspection apparatus and 
calibration information indicating a calibration value 
required for apparatus running control at the time of 
manufacture or inspection of the manufacturing/ inspection 
apparatus . 

20 [0006] Moreover, another embodiment of the present invention 

is a service method for utilizing a manufacturing/ inspection 
apparatus for manufacturing and inspecting the products such 
as semiconductor wafer, semiconductor device, exposure mask 
or liquid crystal device, wherein the charge for use of the 
manufacturing/ inspection apparatus is set based on 
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manufacturing or inspection difficulty information of the 
product manufactured or inspected with the 
manufacturing/inspection apparatus and running information 
of the manufacturing/ inspection apparatus stored in a 
5 physical storing medium. 

[0007] In order to reduce the initial cost at the time of 
introducing an expensive manufacturing/ inspection apparatus, 
a means for requesting the charges depending on the conditions 
of use of the apparatus just like the so-called "quantity 
10 system" may be considered. In the manufacturing/inspection 
apparatus of the related art for manufacturing and inspecting 
semiconductor wafer, semiconductor device, exposure mask, 
liquid crystal device or the like, since such an apparatus 
is not connected with an external communication network, it 
15 has been impossible to calculate the charges for use by 
monitoring the operating condition of apparatus from the 
external side. However, under the current environment where 
connection can be easily made to the external communication 
network such as the Internet, it is possible to set the charges 
20 for use and demand this charge in place of the initial cost 
by externally monitoring the operating conditions of the 
apparatus via Internet and thereby, it is also possible to 
reduce the initial cost and maintaining of the accuracy after 
introduction of the apparatus. Moreover, since dispatch of 
workers is no longer required, service burdens on the 



25 




5 



apparatus manufacturer can also be reduced. 

[0008] Here, it is desirable for the setting of the charges 
for use that such setting is in the correlation with the 
difficulty of service in the prior art. For example, in the 
5 case where a circuit pattern of the semiconductor device is 
drawn with an electronic beam drawing apparatus , the thinner 
the drawing line is, or the larger the change of size of the 
adjacent line is, the more difficult the improvement of 
manufacturing accuracy is. Therefore, maintaining of the 
10 apparatus accuracy largely depends on the skill and share of 
the service workers. Accordingly, it is desirable for the 
apparatus manufacturer to set the charges based on the 
manufacture or inspection difficulty information. 

[0009] For example, in the electronic beam drawing apparatus, 
15 since the depicted pattern information is stored as the data 
in the apparatus itself, quality of the manufactured product 
can be evaluated from such information. Namely, an 
ultra-fine and high accuracy product can be discriminated 
from the minimum size of depicted pattern, setting of 
20 calibration tolerable value of apparatus and leaving amount 
of compensation of calibration. Therefore, when highly 
accurate drawing is conducted, even if the number of products 
to be processed in the predetermined period is rather small, 
it will be possible to demand the user to pay charges for use 
25 by considering that a product having a higher additional value 
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is manufactured for the user. 

[0010] Not only is such a charging system effective for 
reduction of initial cost of user but also the apparatus 
manufacturer can obtain the periodical income while the 
5 apparatus is operating normally. Therefore, here rises a 
merit that the running service for user can be implemented 
very easily. 

[0011] The information extracted from the apparatus to 
calculate charges for use of an apparatus is also the accuracy 
10 information and operating condition of the apparatus. 

Therefore, almost real-time service or user assistance using 
this information is also possible and more delicate user 
support from the view point of time and quality can be 
implemented in addition to the effect of the above regular 
15 incomes . 

[0012] Here, it is possible to connect in direct the control 
computer of the apparatus to the communication network to give 
permission, namely to operate the user support system, but 
it is desirable from the viewpoint of security to avoid direct 
20 connection of the apparatus control computer storing the user 
information to the external communication network. In usual, 
an exclusive server is installed for connection with the 
external communication network, but it is difficult to say 
that the environment connected for the communication is safe 
even if any measure is provided against the invasion of 
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hackers . 

[0013] Because of such a situation explained above, a safe 
information security system is essential for actual operation 
of the service system utilizing the communication network. 

5 [0014] In the present invention, regarding the point 

explained above, only the predetermined information is 
transmitted to the external side by transmitting the 
information to the server only for connection of 
communication network via the physical media such as MO, CD-RW, 
10 DVD-RAM, and DVD-RW. Moreover, since it is impossible to 
observe in direct the apparatus control computer from the 
external side, invasion by hackers can be stopped in the 
exclusive server at worst and therefore no interference will 
be given to the operation of the apparatus . 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a system structure of an embodiment 
of the present invention. 

Fig. 2 illustrates a data format indicating the 
20 contents of information pieces collected with an apparatus 
control computer . 

Fig. 3 illustrates a flowchart of the charging system. 

Fig. 4 illustrates a display image of an information 
format example of an individual user information file. 

25 Fig. 5 illustrates a display image of an example of the 
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apparatus use charge calculation algorithm. 

Fig. 6 illustrates a display image of an example of 
the report of the charges for use. 

Fig. 7 illustrates a display image of an example of the 
5 report of periodical charges for use. 

Fig. 8 illustrates a flowchart of the service system. 

Fig. 9 illustrates a display image of an example of the 
service report. 

Fig. 10 illustrates a display image of an example of 
10 the user assistance. 

Fig. 11 schematically illustrates a method of 
calculating charges for use. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
15 [0015] A preferred embodiment of the present invention will 

be explained with reference to the accompanying drawings. 
[0016] Fig. 1 illustrates an example of the apparatus 
structure as an embodiment of the present invention. In Fig. 
1 , a semiconductor device manufacturing apparatus , for 
20 example, an electronic beam drawing apparatus 1 is installed 
in the semiconductor manufacturing line 11. 

[0017] As is well known, various kinds of semiconductor 
manufacturing apparatuses such as CVD and inspection 
apparatuses are installed in the semiconductor manufacturing 
25 line 11. In this embodiment, an electronic beam drawing 
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apparatus will be explained as an example, but the present 
invention is not limited thereto and the pr^-ent invention 
brings about similar effects for all 
manufacturing/ inspection apparatuses . 

5 [0018] Moreover, in this embodiment , the semiconductor device 

manufacturing line is defined as an example in this embodiment 
but a similar effect can also be attained when the present 
invention is employed for the products requiring the highly 
accurate manufacturing and inspection techniques such as the 
10 semiconductor wafer , exposure mask and liquid crystal device . 
[0019] In Fig. 1, an electronic beam drawing apparatus 1 is 
installed in the semiconductor manufacturing line 11 of a user 
with zero initial cost or at a lower cost from a delivery 
company or manufacturing maker (hereinafter, ref erred as only 
15 "maker" ) . In order to cover the cost required for initial 
installation, a semiconductci manufacturing apparatus use 
permission system 100 is then installed and thereby the 
various information pieces required for calculation of 
charges for the permitted use are communicated with the maker 
20 side via an apparatus control computer 2. 

[0020] Various information pieces from the apparatus control 
computer are accumulated in direct in the exclusive server 
3 via the physical media 4 or the communication line. 
Information accumulated in an exclusive server 3 is 
25 transmitted to a computer system 10 for permission of use from 
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the maker via a communication network 5 such as Internet and 
Intranet. This computer system 10 is mainly composed of an 
exclusive server 8, a host computer 6 of maker and a database 
7 for each customer. 

5 [0021] The information transmitted via the communication 

network 5 is accumulated in the exclusive server C and used 
for the process in the host computer 6 together with the data 
accumulated in the customer database 7. Thereby, a charge 
for permitted use of the apparatus is calculated for a certain 
10 period such as every day, every week and every month and is 
then printed. Moreover, this content is transmitted to a user 
via the communication network 5 or mail for the purpose of 
payment process. 

[0022] As explained above, the apparatus control computer 2 
15 has a means for transmitting the data to the exclusive server 

3 connected to the external communication network with a 
certain means. This structure may be replaced with a method, 
for example, that a user manually moves the physical media 

4 to the exclusive server 3 from the apparatus control 
20 computer . 

[0023] The exclusive server 3 is connected to the external 
communication network 5 such as the Internet and this server 
is also connected, for example, with the other drawing 
apparatus of the same user. 

[0024] On the other hand, the other computer system 10 is also 
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connected to this communication network and this system 
periodically receives the necessary information depending 
on the customer contract. 

[0025] As an actual running example, the charge for use is 
5 calculated from the operating condition of the apparatus and 
is then notified (claimed) to the user. 

[0026] Fig. 2 illustrates a data format of the information 
transmitted from the apparatus control computer 1 . 

[0027] The first information group 21 is the apparatus running 
10 information and is basically the user information. This 
information becomes a quantity factor. First, in order to 
calculate the charge of use of the apparatus, information 
indicating the number of sheets of wafer or mask processed 
with the apparatus is necessary. Usually, the larger the 
15 number of sheets processed is, the higher the charge for use 
becomes . 

[0028] Next, the apparatus running time information is 
necessary. Namely, even when the number of sheets processed 
is rather small, a higher charge for use can also be requested 
20 when the apparatus running time is rather longer. Otherwise, 
it is also possible to set, from such information pieces , the 
charge for use by calculating the number of sheets processed 
per unit time. 

[0029] In addition, when the total drawing shot numbers per 
25 sheet of wafer or mask can be detected, the total number of 
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drawing shots is used as the information. Otherwise, it is 
also possible to calculate the charge for use with the total 
number of drawing shots that is assumed to include both the 
number of sheets processed and the running time information 
5 pieces . 

[ 0030 ] As explained above, the quantity to calculate the basic 
charge for use of apparatus can be obtained by detecting the 
number of wafers or masks processed and the apparatus running 
time, namely the actual drawing time and the total number of 
10 shots per sheet. 

[0031] The second information group 22 is grade information 
of product. This information is user information not 
disclosed intrinsically. However, in the case of the 
electron beam drawing apparatus, it can be assumed to a 
15 certain degree whether a product is drawn under rough 

adjustment or fine adjustment from the calibration tolerable 
value information of the apparatus itself and residue of 
compensation of structure. Here, as the information of this 
category, it is also possible to write the target accuracy 
20 within the drawing job like a memorandum as the size accuracy 
and position accuracy in addition to the product information. 
Since such information is not the information of the direct 
product, such information can be assumed as the information 
that can be disclosed rather easily with a user. 

25 [0032] In the case of the apparatus other than the electron 
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beam drawing apparatus not providing a memory device for 
storing above information, the similar process can be 
attained by adding a memory device to store the information. 
[0033] As explained above, it can be detected how many 
5 products of what grade have been manufactured from the product 
grade information and the apparatus running information and 
thereby the quality grade for charge for use of apparatus can 
also be calculated. 

[0034] The third information group 23 is apparatus condition 
10 information. This information indicates the quality grade 
for calculating charge for use but works as a negative factor. 
However, when a certain reference point is considered as the 
zero point, it can be processed as the positive or negative 
factor. In addition, such a factor or coefficient can be set 
15 to zero depending on the conditions based on the contract at 
the time of sale between the maker and the user. This 
information group indicates the conditions of the apparatus 
and the deteriorated accuracy can also be detected by 
analyzing the calibration history. The information of this 
20 category is mainly used for user support. For example, when 
the accumulated running time of the life-limited product such 
as halogen lamp used in the apparatus is included in this 
information group, the running condition can be notified to 
the user before the life time is matured in order to propose 
25 the exchange of parts or moreover implement automatic issuing 
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of order of the life-limited parts. 

[0035] Moreover, it is also possible to previously identify 
the deteriorated portion of hardware by collecting and 
analyzing error log for the errors generated in the apparatus . 

5 Such service will bring about a regular income when it is 
comprised in the charge system through the contract between 
the maker and the user and moreover will offer almost 
real-time service to the users 24 hours a day. 

[0036] The embodiment of the present invention has been 
10 outlined above and the charging system using the present 
invention will be explained practically. 

[0037] Fig. 3 illustrates a process flowchart. In this 
embodiment, the data item is assumed to be transmitted to the 
exclusive server for connection of external communication 
15 network from the apparatus control computer, for example, 
with a robot hand controlled with the apparatus control 
computer using the physical media. 

[0038] First, in the step 31, discussion and contract with 
a user are agreed for content of information to be disclosed, 
20 access freguency, charge system for product grade and content 
of option services or the like. When the contract is agreed, 
the user ID is given. This ID shall previously be set to the 
apparatus control computer. 

[ 0039 ] In the step 32 , the apparatus control computer collects , 
for the predetermined time or in the predetermined timing. 
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the apparatus running information, product grade information 
and apparatus condition information and the user ID is given 
for the packaging in the step 33. In this case, the data may 
be compressed to reduce the data capacity. The packaging 
5 means that a series of information pieces are stored in one 
file depending on the predetermined regulation and a name is 
given to this file. The information packaged in the step 34 
is then stored to a DVD-RAM or a DVD-RW with a physical media 
connected to the apparatus control computer, for example, 
10 DVD-RAM or DVD-RW drive. Moreover, the apparatus control 
computer inserts the DVD-RW to the DVD-RAM or DVD-RW drive 
controlled with the exclusive server for external 
communication network by controlling the robot for DVD-RW 
handling. 

15 [0040] In the step 35, the exclusive server for external 

communication accesses periodically the DVD-RAM or DVD-RW 
drive. When the DVD-RAM or DVD-RW is inserted, this server 
transmits the folder given the name depending on the 
predetermined regulation of the DVD-RAM or DVD-RW to the host 
20 computer in the maker side via the communication network such 
as the Internet. 

[0041] In the step 36, the host computer opens the transferred 
folder as required to confirm the user ID and the access right 
of the relevant user ID. Next, the apparatus running 
information, product grade information and apparatus 
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condition information are stored in the respective apparatus 
log files. 

[0042] An apparatus log file 41 has a format, for example, 
as illustrated in Fig. 4. The apparatus condition 
5 information sometimes includes the yield information or is 
sometimes calculated independently as the external factor. 
[0043] This embodiment relates to calculation of charge for 
use of the apparatus. For this purpose, the number of sheets 
for drawing process, running time and total number of shots 
10 are extracted from the information in the step 37 and the 
charge for use can be calculated depending on the 
predetermined algorithm. 

[0044] An example of algorithm is illustrated in Fig. 5. As 
illustrated in Fig. 5, there are some examples for the charge 
15 calculation algorithm. Only one example will be considered 
here. 

[0045] Moreover, the host computer generates in the step 38 
the collected information and a charge report 61 for a user 
based on the above calculation result. 

20 [0046] An example of this report is illustrated in Fig. 6. 

The charge report 61 includes a user ID 62, a collection date 
63, a charge for use 64 and calculation conditions 65. As 
the calculation conditions, the number of sheets processed, 
running time, total number of shots, product grade 
25 coefficient, apparatus condition coefficient and example of 
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employment of the calculation algorithm or the like are 
printed or displayed. 

[0047] Finally, the host computer transmits the report to the 
exclusive server using the communication network in the step 
5 39. When a user has the other computer to be connected to 

the external communication network, the report may also be 
transmitted to this computer. 

[0048] The processes explained above are repeated to notify 
the charge for use of apparatus to a user but it is also 
10 possible to send to a user the centralized information that 
is also used as a bill as required at the end of month or term 
as the periodical charge report. 

[0049] An example of this periodical charge report is 
illustrated in Fig. 7 . A monthly charge report 71 illustrated 
15 in Fig. 7 is displayed with inclusion of a user ID 72, a 
collection period 73, a chargs for use 74 and calculation 
conditions 75. In the case of this example, the average 
(product) grade coefficient and average apparatus condition 
coefficient are used. 

20 [0050] Next, an example of the service system will be 

explained practically. Fig. 8 illustrates a flowchart of 
this service system. 

[0051] First, a contract with user is agreed in the step 81 
and the user ID is given to the user as explained above. Here, 
the same user ID can also be used in the case of running the 
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apparatus in combination with the charging system. 

[0052] In regard to the actual running, the apparatus control 
computer collects in the step 82 the apparatus running 
information, product grade information and apparatus 
5 condition information and then transmits these information 
pieces to the exclusive server for external communication 
network via the physical media such as DVD-RAM or DVD-RW as 
in the case of the charging system. Moreover, the exclusive 
server also transmits this data item to the other host 
10 computers of the maker. 

[0053] The host computer in the maker side confirms, in the 
step 83, the user ID and then stores each information in the 
apparatus log file. The processes .f steps 84 to 86 are 
similar to that of Fig. 3. 

15 [0054] In the case of the service system, following data item 

is extracted from the apparatus condition information stored 
in the step 87. 

(1) Accumulated use time information of limited-life 
parts : 

20 For example, the exchange time of halogen lamp may be 

notified when the exchange time is coming soon by detecting 
accumulation of the lighting time thereof. Moreover, 
whether exchange is necessary or not is determined at the time 
of periodical check and then it can be notified by calculating 
25 the average lighting time. 
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(2) Calibration history: 

For example, the life-time of an electron source is 
determined from the current density measuring record and 
thereby the chip exchange time can be notified. Otherwise, 
5 the cleaning time for inside of a column or the part exchange 
time can be notified from the record of the beam size 
compensation amount. 

(3) Error information: 

Information about factory analysis result and the 
10 method as a measure can be offered from the minor error 
information of apparatus. For example, if the apparatus 
standard calibration mark detection error is generated 
frequently, contamination of this calibration mark is assumed 
as a cause and therefore it can be proposed to exchange the 
15 calibration mark used. 

[ 0055 ] The information as explained above is notified to users 
in the step 88, for example, with the display image of Fig. 
9. 

[0056] in a service report 91 of Fig. 9,. a user ID 92, date 
20 and time 93 , limited-life information 94 , calibration history 
information 95 and error information 96 are displayed as 
illustrated in the figure. 

[0057] As in the case of an example of the charging system, 
this report may be transmitted to the exclusive server or may 
be transmitted in direct to the user computer. 
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[ 0058 ] An example of the user assistance system is illustrated 
in Fig. 10. 

[0059] In a user assistance system report 101 of Fig. 10, a 
user ID 102, a date and time 103 and a comment 104 are displayed 
5 as illustrated in the figure. 

[0060] The apparatus control computer collects the 
information and transmits various information pieces to the 
host computer of maker via the external communication network 
through the exclusive server as in the case of the example 
10 explained above. To be particularly mentioned of the user 
assistance system is that the user reguest and comment 
information is included in this information. A user can 
receives the tuning information and parameter setting 
information for improvement of apparatus accuracy by 
15 inputting the necessary items for example to the display image 
illustrated in Fig. 10. 

[0061] In this case, the host computer of the maker having 
received the information stores the request information of 
user to the individual file as the log and thereafter requests 
20 a response by transferring only the content of request to the 
department in charge. The relevant department sends a 
response in direct to the user or with telephone and 
electronic mail or the like. In this case, the end of a 
response is notified to the host computer and is then recorded 
in the customer information log. Here, it is also possible 
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to provide a follow-up function for the items in which no 
response can be obtained after a certain period, for example, 
within 24 hours after receiving this information. 

[0062] It is preferable for such process of the host computer 
5 that a program is previously generated but it is also possible 
that an exclusive operator executes the necessary process. 
[0063] Next, a method of calculating charge for use in the 
host computer system 10 will be explained with reference to 
Fig. 11. In this figure, quantity expressed with the 
10 apparatus running information is defined as X, product grade 
coefficient expressed with the product grade information as 
a, apparatus condition coefficient expressed with the 
apparatus condition information as b, product grade expressed 
with a and b as (a - b)Y and coefficient for charging as k. 
15 In Fig. 11 (i), the yield information is included in the 

apparatus condition information. In Fig. 11 (ii), the yield 
information is not included in the apparatus condition 
information and the yield coefficient Z based on the yield 
information is provided independently as the external factor. 
20 [0064] In the example of Fig. 11 (i), the charge M for use is 

calculated with the formula 

M = {X X (a - b)Y> X k (where, b includes 0) 
and this is the principle calculation method. 

[0065] In the example of Fig. 11 (ii), charge M for use is 
25 expressed by the following formulae. 
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M = {X X (a-b)Y} X z x k (where, b includes 0) 

Z = l± a (a is a coefficient smaller than 1) 
[0066] As explained above, the embodiment of the present 
invention smoothly assures reduction of initial cost at the 
5 time of introducing the apparatus , condition management after 
introduction of apparatus, service such as maintaining of the 
accuracy and offering of information in response to a customer 
request by connection of customer and apparatus information 
with the host computer of maker via the external communication 
10 network and thereby the total user support can be implemented. 
[0067] Moreover, the present invention can provide a service 
method, service system and manufacturing/ inspection 
apparatus that can reduce the initial cost when the 
manufacturing/ inspection apparatus is introduced first and 
15 also maintain the accuracy after introduction of the 
apparatus . 




